Aims-To determine the prevalence of ocular manifestations in AIDS patients hospitalised in Bujumbura, Burundi, according to their CD4+ lymphocyte count, serological status for CMV and VZV, and general health status. Methods-Prospective study of 154 consecutive patients who underwent general and ophthalmological examinations, including dilated fundus examination. AIDS was diagnosed on the basis of Bangui criteria and HIV-1 seropositivity. CD4+ lymphocyte counts were determined by the Capcellia method. CMV and VZV antibodies were detected with ELISA methods. Results-The mean age was 37 (SD 9) years and 65% of the patients were male. Active tuberculosis was the most frequent underlying disease (61%). Almost all the patients (99%) were seropositive for CMV and VZV. Among the 115 patients for whom CD4+ lymphocyte counts were available, 86 (75%) had more than 100 cells ×10 6 /l. Ocular involvement comprised 16 cases of microangiopathy, six of opalescence of the anterior chamber, five of retinal perivasculitis, two of zoster ophthalmicus, two of viral retinitis, and one of opalescence of the vitreous. Conclusion-In Africa, the prevalence of ocular involvement in HIV infection is far lower than in Europe and the United States, possibly because most African patients die before ocular opportunistic infections occur. (Br J Ophthalmol 1999;83:339-342) 
The ocular complications of human immunodeficiency virus (HIV) infection have been widely documented in North America and Europe. Cytomegalovirus (CMV) retinitis is a leading cause of blindness among HIV infected patients in industrialised countries. [1] [2] [3] [4] The few published studies of HIV infected patients in Africa show a diVerent pattern of ocular involvement; in particular, CMV retinitis appears to be uncommon in Africa. [5] [6] [7] [8] [9] [10] [11] In Burundi, a country located in central Africa, the HIV seroprevalence rate is high and AIDS is a major health problem. We conducted a prospective study in Bujumbura, the capital, to assess the prevalence of ocular complications in AIDS patients according to clinical status and the CD4+ lymphocyte count.
Patients and methods
During a 3 month period, consecutive patients with AIDS admitted to the Department of Internal Medicine of Kamenge University Hospital, Bujumbura, Burundi, underwent a complete ophthalmological examination and a general physical examination. AIDS was diagnosed on the basis of the Bangui definition 12 ( Table 1) and HIV-1 seropositivity. Antibodies to HIV-1 were routinely detected by using an enzyme linked immunosorbent assay (ELISA) (Elavia, Diagnostics Pasteur, Marnes-laCoquette, France) with western blot confirmation (New Lav-blot, Diagnostics Pasteur, Marnes-la-Coquette, France). CMV and varicella zoster virus (VZV) antibodies were routinely detected by using ELISA methods (Enzygnost CMV, Enzygnost VZV, Abbott Laboratories, Chicago, IL, USA).
The CD4+ lymphocyte count was determined by means of the Capcellia ELISA method (Diagnostics Pasteur, Marnes-laCoquette, France) which assays cell bound soluble CD4 receptors. 13 The results were converted into absolute CD4+ lymphocyte counts by using conversion tables and are expressed as cells ×10 6 /l. Other investigations, performed when necessary, included chest radiography, sputum examination for acid fast bacilli, Pneumocystis carinii, Toxoplasma gondii, and Cryptococcus neoformans, lumbar puncture, stool parasitological examination, and thick smear for malaria. The panel of available tests was limited but included those required for the diagnosis of the most common opportunistic agents found in African AIDS patients.
The ophthalmological examination consisted of inspecting the external eye, motility testing, visual acuity determination, complete slit lamp examination including applanation tonometry and dilated fundus examination (Goldmann lens).
Data were recorded on individual case report forms by the investigators at Kamenge Hospital, and were analysed at IMEA/ INSERM U13 using EPI-INFO software. 12 Major criteria:
x Loss of more than 10% of body weight x Diarrhoea for more than 1 month x Permanent or discontinue fever for more than 1 month Minor criteria:
x Cough for more than 1 month x Generalised pruriginous dermatitis x Relapsing herpes zoster ophthalmicus x Oropharyngal candidiasis x Generalised or chronic herpes x Generalised lymphadenopathy AIDS = presence, in patients without cancer or malnutrition, of:
x at least two major criteria and one minor criterion x and/or aggressive Kaposi's sarcoma x and/or proved cryptococcal meningitis
Results
A total of 154 patients were enrolled. The male:female sex ratio was 1.85 and the mean age 37 (SD 9) years. The CD4+ lymphocyte count was not determined in 39 cases because of a transient technical failure. Among the remaining 115 patients, 86 (75%) had more than 100 CD4+ lymphocytes ×10 6 /l ( Table 2 ). The patients were admitted for diVerent reasons (Table 3) . Active tuberculosis was found in 61% of patients. The other conditions were less common and included oral candidiasis in 32%, cryptococcal meningitis in 15%, recurrent herpes zoster infections in 14%, and bacterial pneumonia in 10%.
Antibodies to CMV and VZV were found in 152 (99%) of the 154 patients. Two patients were CMV seropositive and VZV seronegative. Two other patients were CMV seronegative and VZV seropositive.
Few of the patients had ocular symptoms. Visual acuity was 20/30 or better in 80% of the eyes. Poor vision was due to common problems unrelated to HIV infection.
Two patients had herpes zoster ophthalmicus (Table 4) . Examination of the orbit and oculomotility was normal in all the patients. None of the four patients with multifocal Kaposi's sarcoma had involvement of the eyelids or conjunctiva.
The anterior segment was aVected in six patients, who had anterior inflammation defined by opalescence in the anterior chamber and keratic precipitates. In one patient it was related to lens trauma; no cause was found in the other five cases, but HSV or VZV infections could not be ruled out.
Involvement of the posterior segment was more frequent (Table 4) . Microangiopathy was found in 16 (10%) of the patients. It consisted of cotton wool spots alone in 11 patients and cotton wool spots with haemorrhage in five patients. The distribution of the patients with microangiopathy according to the CD4+ lymphocyte count was as follows: seven (8%) of the 86 patients had more than 100 cells ×10 6 /l, two (17%) of the 12 patients had between 50 and 100 cells ×10 6 /l, and four (24%) of the 17 patients had fewer than 50 cells ×10 6 /l. Peripheral vascular sheathing was found in five patients (3%)
Discussion
AIDS is a major health problem in Africa. The clinical profile of HIV disease appears to be diVerent in Africa from that in North America and Europe. In Africa, patients with AIDS die mainly from tuberculosis, bacteraemia, cerebral toxoplasmosis, cryptococcosis, invasive salmonellosis, and recurrent bacterial pneumonia.
14-17 Pneumocystis carinii pneumonia, CMV infection, and Kaposi's sarcoma seem to be uncommon. This diVerence might be explained by factors such as misdiagnosis due to a lack of test facilities, a diVerent microbiological environment, poor conditions of hygiene, and the lack of eVective therapies. In Burundi the HIV seroprevalence rate is 11.3% in Bujumbura and 0.7% in rural areas.
The general clinical characteristics of our population are compatible with those of previous African series. 17 18 In particular, the most frequent opportunistic infection was tuberculosis.
We assessed the prevalence rather than the incidence of ocular involvement in hospitalised AIDS patients because of the diYculty of monitoring patients in Africa. Patients who come to the hospital are those who can aVord to do so. The short term mortality rate among hospitalised African AIDS patients is high. 15 17 Patients who discharge themselves usually die at home without returning to the hospital.
The pattern of ocular involvement in AIDS patients in Africa also seems to be diVerent from that in industrialised countries, [5] [6] [7] [8] [9] [10] [11] where infectious retinitis is common and can lead to blindness.
In this study, ophthalmological abnormalities were found in 21% of the patients, few of whom complained of ocular symptoms and most of whom had satisfactory visual acuity. These oph- thalmological findings are consistent with previously published series (Table 5 ), such as 99 AIDS patients in Malawi admitted to the general medicine and tuberculosis wards.
11
Herpes zoster ophthalmicus was uncommon, even though almost all the patients were VZV seropositive and 22 had a history of mucocutaneous herpes zoster. This low prevalence of zoster ophthalmicus may be related to the clinical status of our patients. Indeed, zoster ophthalmicus usually occurs in earlier stages of HIV disease in otherwise healthy controls. 9 In addition, these patients are not hospitalised in Burundi as no treatment is available.
Kaposi's sarcoma, which is endemic in Africa, is not as frequent in African AIDS patients as in North American and European AIDS patients. Conjunctival squamous cell carcinoma has been found in HIV infected patients in Uganda. 19 Anterior uveitis might be due to multiple causes, especially HSV, VZV and tuberculosis.
The most frequent eye problem was HIV related microvasculopathy, which was present in 10% of the patients. Its frequency increases with the stage of HIV disease. Previous African studies have given similar rates, ranging from 13% to 42%. 5-7 11 These rates are lower than those found in industrialised countries. 1 4 20 In this study, peripheral vascular sheathing was found in only 3% of the patients. In other series it has been found to occur at an early stage of HIV disease, and mainly in children. 8 Only two of our 154 African patients (1%) had CMV retinitis, a frequency similar to that in previous African series ( Table 5 ). The frequency of CMV retinitis is surprisingly low given that CMV infection is highly endemic in these populations, [21] [22] [23] [24] as confirmed by the 99% seroprevalence of CMV in our series. This contrasts with the situation in industrialised countries, where CMV retinitis is frequent, usually occurring when the CD4+ lymphocyte count is below 50 cells ×10 6 /l. 25 26 Before the use of protease inhibitors, a retrospective study performed in Illinois (United States), showed that the percentage of patients developing CMV retinitis at 27 months with baseline CD4+ lymphocyte counts of more than 100 cells ×10 6 /l was 14.7%, compared with 41.9% in patients with baseline CD4+ lymphocyte counts of less than 50 cells ×10 6 /l. 25 Another study from California showed that none of 45 patients with CD4+ lymphocytes counts of 50 ×10 6 /l or more had CMV retinitis, whereas 26 of 87 patients with CD4+ lymphocyte counts below 50 ×10 6 /l had CMV retinitis. 26 One of our patients with CMV retinitis had a count of 200 CD4+ cells ×10 6 /l, as in a previous report. 27 In a study of African patients with CMV infection, the CD4+ lymphocyte count, assessed by flow cytometry, ranged from 1 to 341 cells ×10 6 /l. 17 The low frequency of ocular abnormalities, especially CMV retinitis, in African AIDS patients could be due to racial or ill defined environmental factors, but also to less severe immunosuppression. Indeed, 75% of our patients had more than 100 CD4+ lymphocytes ×10 6 /l. In Africa most patients die before reaching the later stages of immunosuppression. In an necropsy study performed in Abidjan, the median CD4+ lymphocyte count of 133 HIV-1 infected patients who died of AIDS was 88 ×10 6 /l. 17 The main cause of death among AIDS patients in sub-Saharan Africa is tuberculosis 15 17 which appears at a relatively early stage of HIV infection. 18 28 29 Tuberculosis is very frequent in Burundi. 30 In contrast with North America and Europe, sight threatening infections are uncommon in AIDS patients in Burundi, probably because they die before reaching the degree of immunosuppression at which clinically apparent eye disease generally occurs. In particular, it is likely that most African AIDS patients will die before developing overt CMV retinitis. 
